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Microwave Transmittance

In the rapid transmittance algorithm, the treatment of water vapor channels at
23.8 and 183.3 GHz was modified to take advantage of the wide spacing between
water lines, compared to the frequency resolution of microwave instruments. The
new approach is to calculate the layer opacity of one nearby line using a Lorentz
lineshape, and add to that the far-wing contributions of other lines, using the same
approximations as for a window channel. Hence, the algorithm averages opacity over
the water-vapor channel passbands, rather than averaging transmittance as in the
case of oxygen channels. However, the new algorithm takes self-broadening of the
local line into account (unlike the earlier algorithm), and the errors in approximating a
full line-by-line calculation are reduced. These errors are plotted in Figure 1 for two
values of surface emissivity.

Microwave First-Guess Algorithm
The previous 6-month report described testing of this algorithm with SSM/T

and SSM/T2 data. This work continued in the second half of the year with
radiosonde matchups. Figure 2 shows comparisons of retrieved temperature and
water vapor mixing ratio with a radiosonde launched from Guam. Here the agreement
is satisfactory. A more difficult situation, over the Azores, is shown in Figure 3. The
radiosonde shows a very strong temperature inversion layer between 850 and 900
mb, which is not retrieved due to the vertical resolution of the SSM/T. The water
vapor mixing ratio drops by a factor of 7 in this layer. Between 350 and 500 mb
there is another layer in which water vapor changes rapidly. Neither of these steep
gradients is retrieved. A paper on these results was presented at the 5th Specialist
Meeting on Microwave Radiometry in Boston (Rosenkranz, 1996).

Algorithm Theoretical Basis Document
Sections 3.1 and 4.1 of the AIRS ATBD describe the above two algorithms.

AIRS /AMSU Cloud Clearing Alrogithm

Work has been done to improve the performance of the neural net retrieval
algorithm in cases of extreme cloud cover and/or troublesome surface conditions (e.g.
large perturbations in surface emissivity, elevated terrain, etc.).The approach has
been to try to separate the effects of clouds and surface conditions, and deal with
them separately in the algorithm. A perturbation profile due to clouds is generated,
as well as a perturbation profile due to the surface. (Perturbation profile = estimated
deviation from the mean profile). These perturbation profiles are then used by a
neural net cloud-clearing algorithm to estimate the final (45 km resolution) profile.

Improvements of ~0.05 K-0.15K in overall temperature retrieval accuracy havé
been made. Further improvements are expected when spatial filtering (along the
tracks) is used. This update to the algorithm is presently being developed.

Other work involves the development of a microwave scattering model for the
AMSU A/B frequencies, and an improved statistical model for cloud topography.

References

P.W. Rosenkranz, “Retrieval of Atmospheric Moisture Profiles from SSM/T2
Measurements,” presented at 5th Specialist Meeting on Microwave Radiometry and
Remote Sensing of The Environment, Boston, MA, 4-6 Nov. 1996.



"UONBIASD DIEPUE]S [T JeOIPU SSUJ] [BOIDA ‘SPPUURYD g- *
(wiro8e sur-Aq-suy snuyw wyjLode pidel) s1o110 anyeradurs)

-NSIV 10}
ssouydug ‘1 aangig

T3NNVHO
0Z 8T 9T T 2T @1 8 9 b 2
___—___.__.________dm-l
0%H 20 0%H
- = .T.I
opum omm\s
-—f
w
m
o]
A
o
»
oy
. - N-
N = m-
5 0l =23 wozmo_oz_oo 4 p-
1 i 1 1 1 (] L i 1 L i (] i L 1 1 i (] 1 1 m-
fejod 0 epnigepiu 0 jeaidon X
TANNYHO
@2 8T 9T HT 2T ©T 8 9 b 2 :
_____._____..__..___mw.l
0%H z 0%H
= 0 -4 b=
-
w
m
A
A
[
x
A
= -t ma
; £0 =3  3ON3IAIDNI 0 i
1 1 ] (] i ] L [l [ i [ i 1 i (1 L 1 1 1 L m-
Jgjod 0 epmuepw O |Badon x



mb

PRESSURE,

mb

PRESSURE,

10

T ¥ T ] 1 P ] ) ]
’I
13.6N 145.1E
B ]
102 [ 3
- -
- -y
103 o 1 L 1 1 ] 1 1 1 xR
190. 210. 230, 250. 270 290
TEMPERATURE, K
200. 1 1 T T TTTTd I ] T TTTTd I T T TTT
300, 13.6N 145.1E 7
400, .
500, i
600. 4
700. 4
800. -
900. 4
1000. 1 [ L.t 1111t | 1 L 1 1111 i | | I T I I |
1074 10”3 1072 1071
WATER VAPOR, g/g

Figure 2. Retrieved and in-situ measurements of temperature and water vapor from

Guam, on Jan. 15, 1993.
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Figure 3. Retrieved and in-situ measurements of temperature and water vapor from
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the Azores, on Jan. 15, 1993.
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